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Outline

1. Climate change– where we have been, where we are 
now, where we are going

2. Global climate models– uncertainties and 
agreements

3. Dynamical Downscaling
• 50 km: The Pacific North American Pattern (PNA)
• Model uncertainties
• 15 km: Water and energy balance implications 
for hydrology and wildfire



What the records tell us…



What the records are telling us…



Where we might be headed



Top: R. Stouffer, K. Taylor, J. Meehl
and many others

Bottom: S. Emori

IPCC scenarios for climate models

AR4

AR5
Representative 
Concentration 
Pathways*

956 ppmV

*http://www.iiiasa.ac.at/web-apps/tnt/RcpDb
Moss et al (2010)  doi:10.1038/nature08823



AOGCM sensitivity to CO2

Alder et al, unpublished



Models versus observations (annual)

2-m Temperature
Model minus Obs

Precipitation
Model minus Obs

Alder et al, 2011



(Top Figure: P. Bartlein, Univ. of Oregon)

IPCC AR4 AOGCM simulations

Pacific Northwest Annual Precipitation



50 km Domain (3/6 hr)
Driving GCM Simulation Period
NCEP 1982-2010
ECHAM5 (20C, A2) 1860-2100
GFDL (20C, A2) 1968-2000 2038-2070
GMA2 (A2) 1960-2100
GM85 (“AR5_8.5”) 1990-2100

15 km Domains (3 hr)
Driving GCM Simulation Period
NCEP 1968-2010
ECHAM5 (20C, A2) 1968-2000 2010-2100
GFDL (20C, A2)1968-2000 2038-2070
GMA2 (A2) 1968-2000 2010-2100
GM85 (“AR5_8.5”) 1990-2100



The Pacific North American Pattern



Present versus future PNA



NOAA

NOAA

The nature of the PNA

Intra-annual

Interannual

Simulated
Interannual



Present versus future PNA



Unclassified

GNLCC

GBLCC

PCLCC

PPLCC

Pacific Northwest Quadrant



January 
Precipitation

July Root Zone 
Moisture

July Air 
TemperatureMay RunoffMarch  SWE

Climate variables relevant to aquatic systems
2060-2069 minus 1990-1999 

GFDL

GMA2

ECHAM



solar radiation

precipitation
10 cm soil moisture

(~small fuel)
Root zone soil moisture

(~large fuel)

cloud cover ground heating

Changes in energy and water inputs
2060-2069 minus 1990-1999



… combined with more favorable 
lower RH             wildfire conditions

ET (latent heat flux) Sensible heat flux Relative Humidity
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